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Tl - MICROELECTRONIC MECHANICAL SYSTEM ELEMENT AND OPTICAL DEVICE 

AB - <P>PROBLEM TO BE SOLVED: To ob tain a microelectronic mechanical system (MEMS) 

element in which the non-returning of a mrmi and the break of a hinge part are prevented even 
when a hinge part which turns a jjjlll is made slender, and such optical devices using the 
element as an optical attenuator, an optical switch and an optical scanner. <P>SOLUTION: A 
m'lFoii part : 202 and an actuators 205 and 206 are connected to fixed parts 209 and 210 with a 
torsion §iiM| (hinge part) 207 and 208, respectively, and receive a turning force around a 
turning axis 203 by an electrostatic attracting force of the actuators 205 and 206 and a silicon 
substrate 215 generated with a power source. The length in the thickness direction of a 
predetermined layer which composes the hinge part is longer than the length in the plane 
direction which is orthogonal to the thickness direction, thus a strong resistance is given against 
an impulsive force in the thickness direction. Further, a stopper part 219 deters an excessive 
movement in the horizontal direction. A shape which has a strong resistance against an impulsive 
force is adopted at a part which is connected to the both end parts of the hinge. 
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Tl - Micro electro mechanical system element in optical device, has torsion 111111 formed in 

predetermined layer whose length in thickness direction is longer than the length in direction 
orthogonal to thickness direction 

PN - JP2004264702 A 20040924 DW200468 G02B26/08 01 7pp 

PA - (SUNO ) SUNTECH KK 

IC - G02B26/02 ;G02B26/08 ;G02B26/10 

AB - JP2004264702 NOVELTY - The element has jjjjg (202) and actuators (205,206) that are 
connected to fixing portions (209,210) by torsion Ipnfli! (207,208) formed in predetermined 
layer, such that the reflective direction of incident light is changed according to rotation of 
actuator. The length of predetermined layer in the thickness direction is longer than the length of 
the layer, in direction orthogonal to thickness direction. 

- DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for optical device. 

- USE - Micro electro mechanical system (MEMS) element in optical device (claimed) such as 
optical attenuator, optical switch, li ght scan ner. 

- ADVANTAGE - The damage of the is avoided, and low voltage drive is achieved. 

- DESCRIPTION OF DRAWING(S) - The figure shows an explanatory drawing of the micro electro 
mechanical system element. 
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- actuators 205,206 
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which the non-returning ofa^S^ and the break of a hinge part are prevented even when a 



hinge part which turns a nilgs is made slender, and such optical devices using the element as an 
optical attenuator^ optical switch and an optical scanner. 

SOLUTION: A BfiB part202 and an actuators 205 and 206 are connected to fixed parts 209 
and 210 with a torsion §S (hinge part) 207 and 208, respectively, and receive a turning force 
around a turning axis 203 by an electrostatic attracting. force of the actuators 205 and 206 and a 
silicon substrate 215 generated with a power source. The length in the thickness direction of a 
predetermined layer which composes the hinge part is longer than the length in the plane 
direction which is orthogonal to the thickness direction, thus a strong resistance is given against 
an impulsive force in the thickness direction. Further, a stopper part 219 deters an excessive 
movement in the horizontal direction. A shape which has a strong resistance against an impulsive 
force is adopted at a part which is connected to the both end parts of the hinge. 
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*M0fc» £^h^«219««B. S5 -«202Sit«l*fctt»2»r 
^ aX _^ 2 0 5 2 0 6cOXW^lSJ<7)fflfi.^JIS-r^^S , J^^ l -' C( '^« *S8t« 
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[004 1] 

x^LJtkOT'fcS. *-f. HE (a) CS^t j: pty 'J 3ySt2 1 5 t«12 4 

i&£xs±&mmm242tf^ti?timmcom2tKc^tz3mffim<v'y^243£mm 

~th. Z\Z\Ti'V3ymS.2 1 5k±SBmfiM24 2 fifttCiV U 3 > (Si ) ictfoy ( 
Bl^'jy (P) lgt<O^UB**H— UiierC**. +IBWI2 4 llis^U 3 
ylHtlS (S10 2 ) ^o*>. ±gP*®i24 2{±. Hl«£TKHHLfc55- 
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^^^^^^^^^^ 
J^isliO. 5^Mm, JJWWI24 2^**41 0-5 0^»«fc«t«B^* 

#cO*ISB24 1 (H3-Ha5TH^i«*) 

k^fc^tHWHi 2 4 2 »W* £ t * tr *t2lv2^r^*< 
. fe >r)C«oob-^a>'Xry^2 0 7c0Y«i*|6]SrX«!*|fi]^Jt^TJ?< 

*ft (01 ) flBWfeWWt. 

I?°iili-Tjc*2tf)T?*cLX--*2 05. 2 0 6tt«l*5J:t^t'2<Ob-^a^ 
[00471 
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tikUm2<n\— : y* ^207, 2 0 8A>'S1 ±5J:t>"m20|SI^§P2 0 9 . 2 

1 0<?) 3 *>0*fj£~f £> fe*rC**fC^4 . SS 1 <0SSBWT14» 1 £±tfS&20h-i' g 
yX7*y^2 0 7A. 2 08A#$glfc,fcT/SS2<7)*§3£Sff2 0 9A, 2 1 OA£i*4>tC 
SUTJiaKStiTfi 1 ). Xh7^2 1 9OH»*«r-t«l*JJ:V»f2<0a«RJR« 
i>£3 0 1 . 3 0 2 teSKSiiTV** . 
[0048] 

£*L&* 1 # J: tf* 2 OfflHMMftt 3 0 1. 3 0 2 tiSB 1 «t 2 Ott&iS 2 0 9 A 
. 2 1 0Afc&fc±«*M2 4 2£fiWtLTV>4a«, Sgl*3«fc^20h-^3 ^7 
»J V^2 0 7 A. 2 0 8A«©>'9 0JSijLhcOi«^T'fli!^Wt^i!§ix&<fc ? KSft* 
**C3H»**i.. Ji»t2*«W-*ifcr*<r»36»**l<d*2-3t:4MfttTV^. 
. K51tiJ:U f JB2<7>aBfcaJ2 0 9A. 2 1 0AJ4»lO**Wt=ii»tS»lfeit«»2^) 

SSS5209. 2 i o tm&vmmmzmfeztix^^&hwx'itzc^. mii5Xx/m2co 

1SS2 0 9A. 2 1 OAliTOi LT<^Be^£l^^&^T^lST'^«Srffi& 
T*fc*>OfSHM**fcLTtJ»K ^l*5J:U r »2C0V-v-3^7"y>'^2 07A, 2 0 
8 AtelB 1 1 fcti#2 W8OTMJMB«3 0 1. 3 0 2 Tia^^T . 
[0049] 

Lfc#~>T. MEMSff2 0 lAfcZfttCfrfa (HI ) CDffimffMfritet £. SH1?)SI 
ifc«-C»iiiliH2tCw*aSltJit«IS2tf5ffl«a5209. 2 1 O-CSftihA-CV^*^ 

si i co$ffi®\x'izm i ^ itifjis 2 nw&m 2 o 9 a . 2 i o a& 4>i*cs& it=xx/m2cr> 

«WRJRfiW30 1. 3 0 2T'Sft±^^J:-3(^-oTV^„ d^tCiO. ZWfc\pWm 
m£*tf&WiJ3tfmS.mtzMJctZ> . 3nB. m^ll^J£<fct>ieio^MftC. »l 
££U«20l — y 3 ^7'jy^2 0 7, 208. 207A. 2 0 8 A6Dffiig<DSM&© 

miX-?2 0 5, 2 0 6fc£V>{i*ii5£gff2 0 9A, 2 1 0 A b&&ZtlX^t. - 

[00 50] 

*Jt. ^lfe±t^m2<Oh-^3>-X7''U>i? r 20 7AfcJ:t^2 08AC0«|^il$r^t?. 

ffimfacD^?->£^y^>7X'fmt&mM£t,~yz zomtzzttfTZ & 

[0051] 

<si i <7>m&w\<v&2<r)3mm> 

tOTC**. C1^2C7)^^JOMEMS*^2 0 1 BTIi, 5 7-SB2 0 2<^WiSibW. 
1 4?t(i:m20r^f-iX-^ 2 0 5. 206 ZW(01) fcTO&ffllSfffc&o 

•CKI1 te£Xfm2cr>Xb'y^&3 11.31 2tm^^^-f^M.^m.if^tVX^^t 
. Lfc^t, iOeifcSS-r i5CMEMSS?2 0 1 BS_b&»6J&fci: S * 57-§B2 
02. ^ltij:t/|g2wr^^iX-^2 0 5. 206. m&J:t^2cD}"-v-3 >X 
7yy/2 0 7. 2 0 8. 3Slt$J:tfl|S2«0lH}eSJ209. 2 1 O^Wtllfcit/S 
2cox )- 7^3 11.31 2J^hcogP*-CiiTSlimSt UOy'J3ySfi2 1 5#S8 
ffiLTV>|>„ < lcoj:3lc:!SliiJ:t/SI2«OXh-y>'^3 1 1 . 3 1 2 frificoj: 3 
LT fc . i?CJift5XF LXComkZnh ZttfXZ & . 

[00 5 2] 
<IS2<7)fU60iJ> 

[0053] 

H9J4 . *f6WcolB2<oSafc«i: Lxm 1 <0SlifcM<0ME MS^*jK^*fcJ5Sffl Lrt: 
mttLtzhnX'foh . Z<r>ffiim$s5 0 1J4. M^^r^TO^trAII-rSSlO^r^ 

^5 o 2 twmr£<n3t*Mft~rz> j m2cr> : it7T-i as 0 3<a*ft-€ , ti«ffl^«£«£tt'4 

df-rb'^U 5 04^ffixt^S, icO^fcf^'J 5 0 4tCtJ»t6JBl*5J:V r »2(?Mt7 r 
-TA5 0 2. 5 0 3<^^P(itc{4W>X*;^5 0 SasjBRSftTV**. ISl<^M£7r-f 
A5 0 2*^S*aj$iX3t7t{i. roPXXjh^S 0 5^"MfLXimmV>X5 0 6 
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[00 57] 

<£S3tf>|gJfc0l> 

[0060] 
[0062] 
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kxt? fax- ? t w&mft t *>ih£S8 lx w zmttomtx-h h zem&am 
teat >-^gg«*^s^-&*(6]^- : ir< t tBfjaEKoiffiHrt-cttiaottfcitsrf-siir 

[0063] 
[0064] 

StfS^iI515tK^WteJ:ix<S\ St*3B2SSJC<OMEMS*f-S. 3&&si§. 3k* 4 ■/ 
[0 0 6 5] 

& tzMl&m 6 sffiomifc <fc *tff, 3f#3l3aStt*)MEMS*?-£, #l£«it. -v 

[0M<ofgfm&^i?H] 

[HI] *fMHoSOiMfc:ii ItSMEMS ^=-coga5imS0-e 1 fc h . 

[02] hsi^ijco mems mi-nmmz ±& hM/z^wmxh & . 

[123 ] ia2-CMEMS^cO^^A-A^rr6l(cWBfL/iffiHH-r*4. 
[04 ] H2^MEMS3(ff<»«a*B-B*T*ItC-eJBfUfeSffiBHr**. 
[05 ] H2trMEMS^OHa5SC-CS'|ft|(c«BfLfe8BBIHT 1 ftS. 
[06 ] i^0iJ<^MEMSS^^;^v^^nv^-y^cj:oTSjt^S^SO7*n 

[07 ] *»»o*i (ommiwm i oseewtcfettiMEM s*^awsr«*> l/^f- 

B0-C&&. 

[08 ] ^%B^mi^JS^^20^^JtCi3(t4MEMS*^(7)SgE$r^t)L^ : f- 
flg0"C£>&. 

[09 ] *?|BHcr)Sl2co^feWli: LXM 1 coHftM^MEMSff Sr^MsiSStJEffl Lfc 

[010] *mi<om3vm&mt Lxmi^mmm^MEMsm^^^-^i-izmm 

[01 1] t&feSO ITn-fexSr^fflLTSit^^JtMEMS^OTffifcitXifSS:^ 

[012] mffi-?4?u-?is-y7i l z£ vwimtkZixrzME.Msm^<rwmt5£vmm 

201. 201A, 201B MEMSSf- 
202 5 5— 3M_L8B1Sffi) 
2 0 3 EJfcffi 

205.206 T^fil-^- (Jig&m®) 
207.208 b— >-a yX7'jy^ ( t>;/gff) 
2 0 9. 2 1 0 Bi^ai 

215 yy^yis (Tgcms) 
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216 B^ D ^ 
2 17 VM 

218 a@e» D * 2 *v*'"* 
5oi ^et**^*^ 

508. 554 W 
5 5 1 ft?>* Jrr 
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